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L. INTRODUCTION

Technology Assessment is a task identified in the Joint Logistics Commanders (JLC)
Panel on Automatic Testing and by the U S Navy "Test Technology RDT&E Plan." The
purpose of this task, for the Navy, is to assess developing Navy technologies in order to
prognosticate the impact new systems will have on the future of test. This prognosis will
support the planning of test technology development and the establishment of priorities.

The task of technology assessment has been divided into five phases:

1. Plan: Analyze alternative approaches to performing the task, scope the task,
identify resources and define task constraints.

2. Survey: Conduct a survey of Laboratory Program Summaries at each Navy Lab
with the resident Test Technology Strategy Team Member.

3. Consolidate: The survey results from each Lab have been sorted, filtered and
consolidated by categories of technology.

4. Analyze: Each technology category was analyzed for possible impact on test
technology and summarized in a report for each category.

5. Report: this Test Technology Impact Report will summarize and include as
attachments the technology category summaries.

Il. PERFORMING TECHNOLOGY ASSESSMENT

The task of conducting a technology assessment to define areas of possible impact on
the field of test technology appesared rather straightforward prior to initiation. In the
planning phase, in order to scale the task and define the resources required, a pilot
assessment was determined to be essential. NOSC was selected as the site for gathering
initial technical data from the Laboratory Program Summaries (LPS).

Constraints were decided on to limit the volume of LPSs to be reviewed during the
piiot program as follows: (a) All 6.1 tasks, (b) 6.2 tasks funded at $200k or higher and
(c) 6.3 and 6.4 tasks funded at $500k or higher. These constraints were based on the
assumption that the possibility of a technology reaching the fleet was proportional to the
money invested in each funding category.

Results of the NOSC pilot technology assessment:

1. Oie laboratory did not provide a 5road enough data base to assess technology.

2. The technical data gathered would be divided into technology categories for
assessment purposes.

3. The gathering of a data base was a technology survey.

4. The 6.4 funding category should be eliminated because first the technology being
utilized is not identifiable from the LPS, and second it is about to enter the Fleet.




5. Constraints on 6.1 should increase to $50k and 6.2 and 6.3 should drop to $100k.

6. The technical data gathered via the LPS survey method appeared to be adequate
based on the assumption that the data gathered by survey of all the Labs shows trends and
details within each technology category.

SURVEY

Based on the NOSC results it was decided to proceed with a survey of all the Navy's
technology development efforts. The Test Technology Strategy Team member was
contacted at each lab and four important facilities. The intention behind contacting the
team members was to gain their participation and their knowledge in support of the
survey to be conducted at their activity.

It was soon discovered that each lab is in a different stage of implementing their own

peculiar automated data processing system. At a few labs copies of their LPS were

‘ readily available and at others not available at all. Schedules were set up to visit those
} labs with data, and DDC was queried to obtain missing data for the remaining labs.

i The Test Technology Strategy Team Members were helpful in surveying each of their
lab's technology. The knowledge they possessed facilitated the gathering of useful data.
In the future many of the strategists will perform the survey of the technology
developments at their labs and send it to NOSC for compiling.

CONSOLIDATE

The data obtained during the technology survey was analyzed to determine what
major categories would be appropriate for consolidating data for analysis. Six technology
categories were selected. These categories are:

Systems Technology

Component Technology

Transmission Electro-Magnetic Technology
Computer Technology

Electro~Optic Technology

Acoustics Technology

The survey data which was organized by the Navy activity from which it was obtained
was regrouped under one or more of these categories. Review of each of these categories
revealed that there was sufficient detail for the analysis phase to begin.

ANALYZE

T T T e e

The analysis phase began considerably behind schedule, resulting in a limiting of the
depth of the analysis. Interviews with the project personnel had been planned for the
more complex technologies, but were terminated for lack of time.

Documenting the analysis turned out to be another problem. After a couple of false
starts it was decided that the level of detail required was best displayed in tabular form.
The tables identify:

Major Technology Category )
Funding Category ;




Sub Technology Categories
Current Tasks (by title)
Performing Activity

Funds

Potential Test Problems

Test Technology Requirements

Each major technology was briefly summarized. The summary of each technology
and the associated tables are included as an appendix to this report.

REPORT

Due to the exploratory nature of this first technology assessment, the process of
performing an assessment had to be developed. The report up to this point has described
the process of developing technology assessment methods. This approach will be improved
during the FY81 Technology Assessment effort as necessary to increase the utility of the
product.

Ili. TECHNOLOGY ASSESSMENT RESULTS

Attached are the summaries and tables to provide the details of the assessment. A
brief condensation of the technology forecast contained in these summaries is presented
here as an overview.

RDT&E efforts currently being performed for the Navy which appear to need a future
test technology development effort or which may result in a useful test application fall
into six general categories. These six, in turn, break down into subcategories. The
breakdown is as follows:

Systems Technology:

Signal Processing,
Undersea Weapons,
Avionics,

Navigation,

Testing,

Multiplex (Data Transfer),
Architecture,

Machinery,

Missiles.

Components Technology:

Solid State Electronics,
Transducers,

Energy,

Plasma Weapons,
Communications,
Sensors,
Superconductors,

Test Devices,

PO




Transmission Electromagnetic Technology:

RF,

Microwave,
Electronic Warfare,
Antennas.

Computer Technology:

Architecture,
Software.

Electro-Optic Technology:

Fiber Optics,

Infrared,

Ultra Violet,

Lasers,

Optical Devices,

Television.
Acoustics Technology:

Filters,

Transducers,

Signal Processors,
Beam Forming,
Arrays,

Measurement Devices,
Pulse Techniques.

IV. SUMMARY OF IMPACT ON TEST TECHNOLOGY OF FUTURE TECHNOLOGIES

0-5 YEARS (6.4 PROGRAMS)
No data collected.
5-7 YEARS (6.3 PROGRAMS)

In Computer Technology: A period of upgraded hardware technology and increased
software complexity will offer the opportunity to gain in systems level testability. Taking
advantage of this opportunity will require immediate action to encourage ongoing
programs to consider testability in their designs. Microprocessors will allow distributed
architecture subsection testing, control, processing, and monitoring. Technology to
automatically test and reconfigure large high-density memories must be developed.
Software self-test and software standardization are required for large systems.

In Systems Technology: Missile systems will have little or no preflight testing due to
safety requirements and limited facility constraints. Therefore Built-In Test (BIT) that is
comprehensive enough to monitor all critical parameters is urgently needed for these and
future missile systems. Systems with rf transmissions will require end-to-end test, and
alignment requirements will press technology into such possibilities as computer-aided
interactive techniques.

Target simulation to enable test and alignment in repair facilities will become quite
complex to meet the needs of sophisticated new target seekers.

IR NP




In Electro-Optiecs Technology: Some programs are being conducted to solve test problems
in other areas. These efforts will require calibration technologies.

The ecomplexity of the new technologies being introduced in this time frame
necessitates a thorough testability analysis of each. It might be too late to impact design,
but the Fleet's upcoming test problems might still be lessened. Only one program has
written into its plan that consideration will be given to automatie calibration and test.
Another program identifies fault-tolerant design as a goal.

In Transmission Electromagnetic Technology: Major areas of R&D fall into microwave
and millimeter wave, radar beamforming and data processing, covert systems, high-speed
solid state integrated circuit components, and high-power microwave devices.

The potential test problems are in the area of simulating signal returns to aid in
complete system readiness testing and inclusion in the systems and components of built-in
test and monitoring capabilities. Components in general have already been designed and
produced, making addition of BIT very difficult and DFT impossible.

End-to-end systems tests should be devised, and this would in all probability involve a
remote signal simulator comprehensive enough to exercise all the functions of the
operational receivers. A test problem is anticipated in monitoring and qualitatively
testing the operation of solid state microwave and millimeter wave devices which are
being incorporated in new signal processing and in analyzing portions of a variety of
potential operational systems. These include high- and low-power active and passive
components.

In Acoustics Technology:

An emphasis on active and passive towed or stand-alone sonar systems has created a
definite requirement for BIT, perhaps in a form of telemetry BIT. Target simulation will
be major problem with testing sonar ranging systems. Acoustic communication and
acoustic doppler will present some unique problems for laboratory type tests.

In Components Technology:

Lightweight hydraulies for VSTOL will require test techniques that can predict
failure. Solid state power controllers require power BIT technologies.

7-10 YEARS (6.2 PROGRAMS)

Data links between ATE and Logistics can reduce maintenance manpower by
automating maintenance data reporting and replacement parts requests. Major systems
integration through new computer applications offers possibilities to implement the
Operational Readiness Monitoring System (ORMS). Extensive application of distributed
mieroprocessors creates a driving need to enhance subsystem testability through these
miecroprocessors.

In major military systems, voice-stimulated-and-controiled electronics will present
some unique test problems, such as range of voice operation measurements. New
machinery control and automation concepts will be introduced, and increased emphasis on

system interfaces and multiplex buses will require systems level testability and
distributed bus BIT. Undersea weapons and missiles are going to require BIT monitoring
capability.
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Lasers are going to present a formidable test problem in the future. Lasers operating
as radars and landing guidance systems will require a test technology similar to that
developed for radar systems. The EO systems, IR through television, will use complex
image processing and enhancement techniques. Devices such as optical integrated
circuits will require a new automated test technology. Real-time processing will exceed
our current ATE capabilities. Electro-optics will be employed in roles previously reserved
for the human eye and far exceed its capabilities. Test technology will have to produce
an assortment of simulators and sophisticated measurement tools, eg, automated image
analyzers, to match these systems.

The following new devices and techniques require corresponding test technology
developments:  broadband hf communications components and systems are being
developed for (1) line-of-sight (LOS) covert ship-to-ship communications, (2)
spread-spectrum covert communication systems, and (3) battlefield remote enemy detec-
tion sensors; microwave and millimeter wave technology such as solid state devices,
surveillance systems (both passive and active), target classification systems, communica-
tion systems, signal processing, and control methodology.

The major emphasis in the EW area is in signal processing. Test requirements will be
to devise reliable low-cost signal synthesizers to simulate EW inputs for on-line system
functional testing.

A myriad of components with varied functions, frequencies, power levels, and
construction are under development. Examples are SAWs, MW ICs, filters, busses, tuners,
amplifiers, high-power tubes/TWTs/magnetrons, switches, transmitters, receivers and
signal processors. All of thase components and devices should have parallel efforts to
inelude BIT.

The test technologies for sonar must advance to provide the greater accuracy and
sensitivity measurement capabilities for these future systems.

Assorted new technology batteries will be entering the Fleet in every application
imaginable.

Complex components such as flat panel displays, very-high-speed ICs, systems on a
chip, analog/digital ICs, and new chemistry ICs will require considerable emphasis on BIT
and testability technologies at the integrated circuit level.

10-15 YEARS (6.1 PROGRAMS)

Real-time signal processors in new weapons systems will require dynamic test
capabilities not available today. ATE can not handle most real-time problems today and
may require the support of good BIT concepts to do it in this time frame.

More new technologies will be employed in EQ systems such as acoustic optics; thus
test technology might have to address the problem of simulating the ocean bottom.

Calibration will be a continually growing effort to stay abreast of these technologies.

Electronic components will have achieved several orders of magnitude more
complexity per integrated circuit. The system on a chip will be widespread, and single
printed circuit boards may house all of the aireraft's electroniecs.

Highly sensitive solid state detectors will require new stimulus and measurement and
calibration capabilities. Tracking accuracies, alignment requirements, and target sensi-

:




tivities far exceed todays capabilities. The lasers, beam energy, and electromagnetic
pulse weapons used with these systems will involve crucial test problems.

In transmission systems, a system to measure communication operation under varying
ionospheric conditions could aid system monitoring by predicting comm net operation, and
a spread-spectrum TV data link could require spread spectrum signal synthesizers. In
electronic warfare, high-power jamming systems are being developed which require safe
test and monitoring of the high-power and wideband components.

V. TEST TECHNOLOGY LEVEL OF SUPPORT

The Navy's "Test Technology RDT&E Plan" was created by a joint effort of the Navy
and Industry. The objective of the group was to determine the Navy's current and
anticipated technology-related test problems and requirements. Research tasks were then
defined to develop these test technologies. All of these test technology tasks are
described in the Plan in order to provide a Navy-wide coordinated effort.

New tasks are added to the plan as additional requirements for test technology are
uncovered. This Technology Assessment was conducted to gauge the impact developing
Navy technologies would have on test technology requirements. To do this it is necessary
to show the support provided by the planned test technology research for the Navy
technologies reviewed in this assessment.

A matrix was developed to compare the test technology requirements of the
emerging technologies surveyed by this assessment with test technology development
tasks identified in the "Test Technology RDT&E Plan."” The technology assessment tasks
are listed vertically in the column marked "Current Tasks." The first horizontal row
identifies the sections from the RDT&E Plan. The tasks that provide support are listed by
code in the vertical column below the section of the plan they ecome from.

Sections of the Plan are abbreviated to fit in the limited space available. The
meaning of the abbreviations are:

ATE SW: Automatic Test Equipment Software
ATPG: Automatic Test Program Generation
DFT: Design for Testability

Mach Test: Machinery Test

New Tech: New Technology

AATC: Advanced Automatic Test Concepts
METCAL: Metrology/Calibration

The code used to identify the test technology task relates to the identification used
in the RDT&E Plan:




Funding category (6.1, 6.2, 6.3) or Unfunded (UF) precedes the diagonal. The task
number follows the diagonal. Thus a 6.1/1 task in DFT column would be found in Design
for Testability Section of the Test Technology Plan as 6.1, task 1; UF/1 would be Proposed
task 1. The number in parentheses represents the level of support or impact the test
technology task has on the technology listed in the Current Tasks column. The code used
for this number is only an estimate of the impact as follows:

(1) Possible impact

(2) Addresses some aspect
(3) Could provide solution
(4) Similar or the same task
(5) Supports test technology

The possible benefit to the Current Tasks from the Test Technology Tasks will come
about only if the test technologists cause it to happen.

BRI et s e e

AP TP TP e S

¥ .

10 i
|




K3o10uydal 1533 sydoddns (g)

SV} dWES JO Jejlwis (§)

uoninjos ap1aod pinod (g)

109dSB 3WOS SISSAIPPE (2)
yo8dw) arqissod (1) (orduy) oN xmé\m papunjup Jo0

1o8dwy 1032180 Suipung
| saIpnig
(1z/4n Rvaay uoissiwyg
(1)¥/2°9 pIal4 uodiIs
sIdwAjod
o1uediQ
. Bunonpuodiwag
(1)2/2°9 s
-4o29], 3uissadolg
[8udig uo yoJwasey
SJ0}ONpUOdIWag
Jo sanJadoad
[84N}0NJ}S0304d
Adoouyda],
SIIN de3pusg moaisN

(S)%/4n
(S)r/4n (9r/4n (v/dn swalshs
(S)e/1°9  1(1)8/2°9 (r)e/1°9 (1)e/dn DIUOJ}DJ[A0J Y
(1)¢/2°9 STRLI B J0}ONPUOD
(D2/2°9 -1wiag jo suolyBonddy
SuIajsAg [Boldo[olg
» spnos duBAIO

ul J03dNpuodIddng
aan}sladwa], wooy
—Bu1ssa004g

‘81§ SAILP 0]
SJ0}B[34I0D DD
Ss)r/4dn (1¥/40 (ne/1°o OISHA
(1)9/2°9 (z)e/4n (z/1°9 | (£)z/4n (1p/40 J0j uoljBB1ysaA
(mu/r'e (2)s/1°9 | (HU/T'9 | (DH/1°9 | (1)€/dn -uj uonyeoIddy 91eg pliog

ETREXS ‘1S9, MS
TVOLIN JLVV MIN ‘YOBN 14d NE(¢] DdLV JLv S3S8], JUadIny K3ojouyaay, 1°9

I¥LAY AD0TONHOAL 1S3L AAVN 'S "1

ADOTONHOIL SLNINOdNOO




SD1U0J}I3[Y
Bunonpuootadng Sdojonpuoatadng

A3ojouyoa ],
yoJeasay aoedg SJOSUdg

suoryedi|ddy
outnnaN SUOTIBOIUNWWOD

(M1/z°9
(H/4n

(Nz/4dn
(1)¥%/29

ABojouysay],
Jamod pasing

(N1/2°9
(Nr/dn

{1g/4n

Jamod pasing

(H1/2'9
(D1/40

(A1933S) 1uawiiadxy
° | suiseid-weag a8 suodeam wuwiseld

S3DIA3(] UOISIBAUOY)
(£)z/4n [821WaYH-0RI3[F

advi0ig o !
A81aug sanonpup ,

23vi01g ¥ Jajsusy]
(2)2/dn ‘uoisiaauo) A8Jaug K3Jauyg

S[BLIa B
uo1ONPSUBL],
(Sv Jo salpnyg diseqg SJOINPSUBL],

{(LXV)
ydwa3owrzayiAying
el wtIadxy
(n¥/z'9 a1qefordag atv suodsap BasIapu[)

TVOLIN

ALVY

ETREY) 1S9, MS
MON ‘Yo 1L4a A (o Dd.LY ALV S%SY], JUaLIND £3orouyoay, 1°9

dRLAY ADOTONHOIL LSAL AAVN S N

ADOTONHOIL SLNIANOdINOD




. ad T -
ﬁ . i

1 Buiwoy di1audei JOSUIS
§J01onpuodJadng D,
Y31y jo Buissanolg Jojanpuodsadng
sa119)18g
. (2)2/dn AJBpuU0DdS PIDUBAPY
(2)2/an J218MJapun 10}
sa1Ja11Bg Wiy A31aug
(©)s/2°9 Xdorouyoa],
Jayem-ul-1lQ 159,
$92IN0Og
Jamog » uoisindodd
suodesapy J3)BMIdpUN alsjaep ®vasJapun
SOTUOJ 03T
ainysiadway, ySiy
uo1}BN[BAY
puB yimoan
apiydsoyq wnipu
(¥/1°9
(Dp/dn | (Dg/1°9
(Dz7an | (1)g/1°9 (D¥/4n (DISHASMN2D
(1)z/1°9 (2)s/r's | (MY/1'9 | (g)g/dn | (1)e/4N paadg y3iy A1ap
Jojsisusd],
(1)£/2°9 Jud[BISURYY, V-002
(D¥/1°9 diyo v uo
(1)£/2°9 (p/an | (DE/1°9 S3INDID (8P
(Mz/1'9 (Wz/an | (/19 | @e/an | (Hy/an|  pue 3ojeue 3uioeid
nyre @e/1'9 | /e | (/ze | (De/dn|  ‘ASojouyda, plagéy
(p/an | (g/1°9 +d1yo ® uo swaishs,
(¥e/dn | (/19 (Dv/40 Jo uonsisaa
(Dz/1°9 (@)s/1°9 | (Y19 | (@z/dn_ | (1)¢/40 -y uy "ssaadwo)
(9)1/4n @Q¥/1°9 | (2)2/4n A3ojouyoay,
(1)2/1°9 (Vz/19 241D payeddaiug 21815 PIIOS
- RTREXD *189], MS '
; TVILIN JLVYV MaN ‘yoBIW 14d Ldd DALY ALV SHSEL JUILIND £3o10uyd3], 2°9
. F%1g¥ ADOTONHOAL L8931 XAVN °S ‘0 +
_ XD0TONHOIL SLNINOJWOD




- - zo. % e T T
. - TR R S
(OVA SIT)
(1)6/2°9 SIBTI0NU0D) Jomod 31818 PIOS
OV TOLS/A 30}
swa1sAS ONBIPAH
yBemy3r1
(1)8/2°9 Jo (g°9°18D) WU
(D¥/2°9 —-do1aaa paduBAPY SOIMNBJIPAH
‘yoal RRUCAR MS
TVOLIN ALVVY MAIN ‘yoBNN 1dd LAd DdLV LV SIS UdIINyH ASorouydd ]l 29

IXLA¥ ADOTONHOAL 1SIL AAVN 'S

ADOTONHOIL SLNINOIWODO




Rk : W e £
IR Rl

mi/r9 1)z/40 aAndepy uolduNJnnp
(/19 1)z/4n SU1SSad04d [BUSIS JBPBY
Bu1ssadodg
(/1’9 0z/d0 2010/ 318Y 1Ig MO Burssadodd 18udig v
(DI/1°9 1)2/40 Sa[o1YyaA shoujouoiny suodeay BasJapuf) -
uonadjag redndaA jo
(1)L/40 JUSWAJINSBI[Y D118P0INH-0d1SY uotjediasN
RTEENE 359, MS
IVOLIN JLVV MIN ‘YoBI Ldd 0dlv qiv . SNSBY, JUILIND A3otouyo3y, 1°9
IRLAY ADOTONHOIL 1SdL AAVN 'S N

ADOTONHOZL SWILSAS




CE e v g2

ke wrd

e

($)9/4n
(s)e/z'9

(r)s/2°9

(nuy

(F)p/d0
(r)e/dn

A8ojouyoa ] 359 3oUBAPY

(¥)9/2°9
/179
(p)e/1°9

()Iv/2°9

(LOSDO) A31qBaadp
WwajsAg 38qWIOD 184340

(€)€/2°9
(D1v/dn

¥)9/2°9
(¥Ww/1°9
(F)e/1°9

(uv/z°9

waysAg 3uriojtuop
ssaulpeay [BuUollBIAdO

(9)/e9

uoIlBJaUSY) WBJIZ0Jd
159, paply -J4ayndwo)

usld gl Ui
3q pinoyg

(9)e/1'9

satdo[ouyoa],
Buidsswyg jo Ayingersay,

(1)9/40n

(+)8/2°9

150, WajsAg 378Dy

1581

(1)8/2°9

wa3sAg snygys
JOJIUOD SOIUOIAY OIpny

SOIUOIAY

(1725°)

(12/1°9

3dN199)1Yyddy WidlsAg 18quo)

18QUOD

(D/1°9

(ne/ve

(1e/40

SwalsAg sng xa[d
NN 1JBIDIY [BIDJ2WWIOD
/ABni drgniedwoy

xardunpw

(D9t/4n

mr/r9

Buyo1s| adeul]
pajsuwroiny Aq uoilgliagN

uonigdiaeN

(e)11/40

(PIV/2°9

(Ne/dn
()z/4n

uotjgwiolny » Juldoltuop
{odluoy AIaulyoBjy pawoqdiys

(Ov/1°9

(1ye/rs

uonnqQINSIq pus
UOISIBAUOD) JaMOJ [81J103[F

AJautyoBy

(2)¥/2°9

(/19

(me/4n

PUBWIWO)) JUTIBWIQNS PAOUBAPY

(D)¥/2°9

(Dz/1°9

(1)g/4n

103lolq I10y8IadO
JBUOG 9A1308J3U]

(2)%/2:9

(1)2/1°9

(De/dn
(1)e/dn

Adorouyda], 1onu0) ¥
aouspinn suodeay BISIIPUN)

suodeap wasdapun

(2)1/dn

(0z/1°9

uore3disaau
aouBpIny IISSIN
Auel-1uy 398404 ® aud

(e)/dn

(1)z/1°9

wedsodd oolg [0J3uo) pus
20UBpPINY 33UBJ-PIAI/UI-ISO[D

SIISSTIA

h IVILIN

JLVV

o3[
MAN

TN
yoB W

Lda

Od LV

MS
dLy

K3o10uyddy, 2°9

dRLAY ADOTONHOAL LSTL XAVN °S °Nl

ADOTONHOIL SWILSAS

SHSBL JUSLINYD

16




wajsig
(Dr/dn (1)z/1°9 UO11BIOT 3llg IlISSTN SOIUOIAY
(D1/dn
(my/z°9 | (12/1°9 | (1)g/dn uodeay jjopusig MSVY
walsAg aouspinn
(2)1/4n (1e/1°9 | (1z/4n [BH1J3Y] [BO1108], “ADY
SlISSIN
@udan (1)z/1°9 (NZ/40 d1y-03-J1y 1d32J21u] ApY
3duspIiny spownmpy
(@)1/40 | ()2/1°9 | (1)z/dn /A3010UYyDd ] WVS B3IV SI[ISSIIN
(Mz/4dn
(¥/1°9
(2)9/2°9 (DI/1°9 (Z/dn 3IN}10331YdIY WaIsAg 18qWOH 3dn10311Yyady
(2)9/2°9
(/19 (Tw/1°9 waysAg xarduyinp
(1)e/1°9 (D1/1°9 | (Dg/1°9 | (Z/dn 818( pJeoqdiyg paysadayug xa[di3in|
(/19 (nz/dn JBUOS 39B1ING PIVUBADY deuog
(I¥/2°9 uois[ndodd a14393[q
*A3(] 49)U3)) SUOIIBD
(O%/2°8 (1)z/1°9 (1)z/4n -unuwoy autdeuiqng Xo81ly
opadlo],
@¥/2'9 (1)g/4dn 21ISNODY J[IGOI "APY
opadio],
(2)%/2°9 | (2/1°9 | (Dg/dn 1y81amiy3r] paousApy suodeap BasIapun
wa3sAg Juruoilisod
(me/dan 18GO1D) JBISABN uonyediaeN
yoaL 1S9, MS
TVOLIN JLVV MIN ‘Yos Ldd DdLV 4Ly SASYY, JUdLINy Adojouyod £°9

I%LAY ADOTONHOIL LSIL AAVN 'S 'N

ADOTONHOIL SWILSAS




(1ye/dn SBUUIIUY G1J1SOIOI |y
St Waly aAljoway
(1)e/40 yilm [oqyuo) Aslly J/H
(@)w/29 shedly aandepy Je[nodi)
(1)w/2°9 18109dg suia}skg wuUUIUY SBUUdIUY
Yolgassy JIUIQUIO])
/29 | (1z/dn Jamod pasind 1H 9ABMOJDIN
swqig paIvsLip
(@v/z'9 ur0JJ syoisstwa £I8puod3g
z/4n A3otouyoa] M/ JeaN
S301A3(] J0)JONPUCIIWAS
(1)z/1°g Ylim SuonoBIalU] M/
(1)1/4N
Mz | (We/1's (DE/1'9 ASorouyda], LI 4 dMINOUOW
mr/an (Dz/dn (1)s/1°9 (1)z/4n SO
(r/z9 | (1)z/1°9 (1)g/1°9 (/19 P218433)u] 2ABM-JD)PWIIIA
(1)z/74n
(D¥/2°9 dmd TH Ul 51daduod paosusapy
(1)e/4dn IABMOJII N
(1)p/2'9 Jojonpuodiwag punoduio) Al-Iil
(/40
(1)s/1°9
(1)e/1°9
(1z/1°9 OISHA 0]
(1)3/1°9 (D1/1°9 | (2)z/4n uo1je313saAy] uoljeonddy syuauodwo)
JoWwIgp Uo}BITUNW WO
(z/an (1)z/1'9 adeyjop ydiyg Aduanbaag mo
SwalsAg
(v)g/4n (1)3/1°9 uiwwsep patamod 14 3JBJIBM OIUONDA[Y
JBpeY 4H UliM
(2)z/40 (1)Z/1°9 Buisuas ajousad 30BJJNS §I JABMOIOT I
(nNg/1°9
(1)2/1°9
(ny/t's (1)z/1°9 YUl B8 AL Wnaoadg peardg
$31}Jadodd O1JYdsouo]
Jo S109])q juoldjorem W/3 bayq oipey
Yool 1859, MS
TVOLIN LYV M3N ‘Yo 14a OdLV 4LV SHSBY jusdny K3ojouydd L 1°9

IRLAY AO0TONHOAL LS3L AAVN *S N

ADOTONHOFL DILANDOVIN O¥.LOI'T3 NOISSINSNV UL

18




(1)g/4a Jajijoad diys Jspey
walsAg
(1)2/40 uo}isinboy 8011081 PLIGAH
saIpmis
(1)g/an yoJeasoy SWaIsAg JBpsy
sjuauodwo)
(Dr/dn  (1g/4a paTIodjuo) aABM WIN/MIN
siepey Jo11aN
()e/4n J0J sanbiuyda] UOIIWINPOR
B[d g0 ul
aq pInoys JBPBY 92JJ-20UBUIIUIBIY
(S)e/dn 19POIN 2S[NdOUO]y 113U H
uonvunsy
(N)e/4n a1duy uoniBAa[q SABMOJDIN
(nr/an (1)z/4n AT yodnyd
Adorouyoa],
(1)2/4n (1)2/1°9 [oqjuoy puswwod DNSN
usld
(Hr/4dn ¢l ul oq
(D1/T9 pInoys (1)2/1°9 walsAS 159, IABMOJOIIN ¥ JH
SaNbIUYII L,
(/40 | (1)g/4a SWa)sAsqng M/ SOUBADY
(1)z2/40 JOUB[IIBAING [BO1108] DIWSN
uslqd
ZlL ut aq
pnoys 303( fimageisa,
(Mydan -0dd SIY4L waisAs M/IN ® 48
(1)s/1°9
(1)1/ 40 (1)e/1°9 1d0ddng waishg
mi/z:9 (r)2/dn (D1/1°9 SABMOJOIN 31BlS PIIoS uM /Ny IABMOJDII
UO1}BA1)SIAU] OIpBY
1daodatu] jo A31[1q8GOId MOT
Ado[ouyda ], UOTIBOTUNW O], Aduanbalg oipey
"4o9, 159, MS
TVOLIN oLVV MON ‘YouiN Ldd odLy Ly S)SB], Juladiny K3ojouydal z°9
IRLAY ADOTONHOIL LSAL XAVN 'S '

ADOTONHOAL OILANDOVIN O¥LOITY NOISSINSNVHL




()s/1°9
(e/1°9

1a3.0g [Budig paads 1Y

(ny/z'9

7ddy
J2MOg 2ABM NN 40 SapoylB)

‘K3otouyoay,
JO[[a0UB)) puBqPEOIYG

(nz/dn

(1)e/1°9

(2)e/4n

S3[NpO
91818 Plios pusg X

(D1/40

(1)2/40

SUOIIBIIUNW WO IABM WA

(D1/40

(z/40

()e/1°9

VNDIID ) 201A3(] SABMII

(2)%/2°9

juswdoraasg
agny, aABMOJOI

(Dz/4n

ASof{ouyosy],
suol1BRIUNWWO) Y

(/19

LU UOISIaAUO))
[8udig pusqmoddBN STIL

(y/1°9

waisAg uonnqrnsiq
[eudlg pusqapim SAIL

(vz/dn

(1)s/1°9
(De/1°9
(Nz/1°9
(D1/1'9

dwyD s
uo YJomiapN ssedpusg

31qsunL ZHW 052-002

(1)z/4n

SJ93[l g
ssedpusgq a1qBuny, ZHEW 001

1)z/40

(Ue/1°9

$.OI 118M 09 3uldiaaag

(1)z/4n

(L)e/1°9

S301A3Q
-0J4OI [y JO Judwdo[aad(q

sjuauodwon

Aod3q asing BuoT

Jossadodd
Budis M3 dlwsudg

(z/4n

AYIQB[IBAY
J0SS9004d /IADY INST

alejie M dluondIg

(0)g/40

UoTIBOIJISSEI)
diys ¥vs snrwoiny

()g/dn

UOTIBOTJ TSSO
diyg Josuag NINK

panugjue) .
BABMOJI

TVOLIN

JLVYVY

EEY)
MaN

53,
"yoBl

Ldd

OdLY

MS
KOA

SYSB JUalny)

A3otouyoa] z°9

ARLAY AD0TONHOIL LSFL AAVN 'S 'N

ADOTONHOZL DILANDOVIN O¥LOATT NOISSINSNV UL

1




ENEN LAY
(n1/4n (¥)L/2°9 BUUIIUY P[al] JBIN sBUUAlUY
@I M
(1)2/4n a[qeuny, 1s8q 8nin
WO3 0]
(2)z/40 sjusuodwoy 3381g PHOS
suor}8a11ady
(2)2/%°9 Jepey Joj sagqnl MIN
1D ¥
(1)z/4n (2)z/4n *A3(] JO}ONPUODTWIS M
. panunjuo)
(1)z/4n DT JoJ Yoo, Sad1Add M sjuauodwo)
HTEEYH 1S9 MS
TVOLIN JLVV MaN ‘UoB| 14d odLV ILV SYSE] jualny £3o10uyd3y 2°9

QLAY ADOTONHOIL ISIL AAVN 'S "Nl

ADOTONHOIL DILINDVIN OHLOITI NOISSINSNVH.L

-




N 3UON SBUU3IUY
puegpeold
(1)2/4n ’ sjusuodwio]) aAlssed
juawdoraaa(d
(1)z/40 yo3], §dD MVLSAVN
uoneipey
(1)z/4n UOJIOTOAD) JUaIYOD
UOT}BUIWIY 92JN0S
(1)2/4n Sunjeipey oljoudsw
(e/z°9 -0410919 (dSVHA) s;uauodwo)
EYLIALTY
SUON d1uoN0IY
aoufpminn
(mr/dn (1)e/dn (21/4n NSV AVHUDIN
aouepING) 9poly NI
(1)2/dn {()1/4n K8orouyna] wBS 831y
(1)z/4dn
1)z/e9 sa( A0 MT MW
(1)z/74n Uol1BO 1} 1IPOIW
{1)2'8 IABMINIA JaoYy Buruiepm SABMOIDIN
(Asvyd)
11/2°9 uoljpulwIlg 904n0S WA
SW3PO[y SsuUUUY
D1/2°9 aandepy ssenbiuyosl pv
weidoldd
(O1/2°9 e wanosdul] JH Aouanbad g opey
193], sl MS
TVOLIW ALYV MIN ‘YyoBlN Ldda DdLV ILV SYSB.L juadany K3ot0wyo3L ¢£°9

d»ldy ADOTONHOFL LSIL AAVN 'S°N

ADOTONHOIL OILANDVIN QH.LOA'TY NOISSINSNVHL

22



(my/4n (nz/dn uon BNy
(01/dn (mi/dn 402-09sn/NV NN OIYDIY
‘403, gEXD MS
TVILIN JLVYV MaN ‘HOBI 14d 140 odlVv LV $YSB], 1udLINy Adorouyoay ¢'9g
L
waishg
Buissaoouad sony
S v (1/4n ~s1307 pawoqdiyg alBM}jog
(swa)sAs uodsom
3uloQdiB 0} SUOL}
(D¥/4n -go1idde Jossaooad
(/4N (E/1°9 -0J21W ) *doJdoJDI
(9)1/4n (DI/1'9 (1)2/1°9 (1)z/40 suodBaym J1y
Buissanodg walsAg
(2)8/2°9 (DI/1°9 (1)2/4dn uorjaadig vqwon
958101 ®
uonngrsi(y ‘fod3uo)
S 1y (1)g/40 { (814318 pavoqdiyg
(Oy/d0 | (1)e/1°9 Auissad0dg
(mz/dn (nz/te [BuTWIa], painqlaisig
Sy (Dy/T'9 | (DI/1'9 (ng/dn So1181307] AABN ain}dalyody
Yoy, 1S9, MS
TVIOLIN JLVYV MIN ‘YyoB|y 1dd Ldd od.LV 4LV SYSBL jusauny A3otouyoay, z°9
wBeJ30Jd SAIIND3XY
SUJOQUIY PaduRADY
(1)2/1°9 (1)2/40 Jo juswdolaaa(g 8J8M]JOS
$J91J0g
(ne/dn [sudig jo Butung,
(Dr/1-9 (Dz/40 alnjoajiyory 3N 23YIIY
YEEYR BTEX MS
TVOLIN JlVV M3aN "YoB Lad 1dd DdLY 41V SYSBY, Juadiny £3o1ouydag, 19

dRLAY XO0OTONHOAL 1S3L XAAVN 'S ‘N

ADOTONHDAL HALNdWOO

23




‘A3 [8211dQ

92g) Buissadodd adswy UOISIA3[A],
105uag
BurBewj -A°n BT3B
*Aa( JOSUdS
¥ JUdWUOJIAUY AN JBJ (A*N) 13101484810
(1/4n (Dy/4n
(1)zdg-9 (1)e/2°9 (n/dn S3d1A8( 0-F ‘M1 ‘a1qIsIA
Sanbiuyoda J,
(1)/40 (5)e/2°9 (/179 | (1)z/1°9 Bulssadoad e213d0
(ne/4dn (Ng/1°9 (1Z/4n
(1)2d€°9 (1)e/2°9 (DI/T9 | (1)Z/1°9 Annodroodiy 18213do
(1)e/4n S)v/4n
(Dzde-9 (S)e/2°9 satjsoudwiq [wo11do
(8)p/40 (MI/rg | (1/1°8 Bu1ssad0dd d38ui]
-1dng STBLIR1BIY
(12/40 (D¥/4AN (1)2/1°9 KAy so13dO-03snooy $901A3( [BO1IdO
(nr/4n (D¥/4n ‘A3 ¥ SIIIN
(1)2d¢°9 (2)£/2°9 (0Z/1°9 Josuag [8o13dQ [B1oads I padedjul
(notr/4n Mmr/d4n SJ9S®’] aAIsO[dXT
B (1)61/40 {(D1/40 SJISBT Pa}ioxXy A[[8OINI9H
slase]
| __ (ot/dn (N1I/4dan JB[NOS[OIN ¥ [BD1WAYD
S1as®]
(1or/dn (Mr/4n aseyq Jodep 4)aeg a1y
(1)er/dn @r/4dn J0} sJase 9181§ PIOS S1988]
(2) 2dL 9 (2)2/2°9 J0J sanbtuyoa], ‘0°'J "Add
so114Q 4aq1g
(ede 9 (€£)2/2°9 SSO] mMO[ Bi] ABpJwal)
(I)zde-9 (2)z/2°9 wa3shg d8uog o13do JaqQrg
(1)2dg’9 (1)2/2°9 $J0}0213(J Paledjuf (04) sondg Jaqig
OCAR RECAN MS
TVOLINW ALVV MaN ‘YoB N Ldda odly 41y SYSB], JuauInD A3otouyody 1°9

dRLAY ADOTONHOIL LS4dL AAVN 'S

ADOTONHOIL SOILJO 0¥LO3 1T

-

24

RS e

.

malencion




ADOTONHOIL SOLLdO 0¥.LD3 T

SUON UOISIABID
“yo9], 1041u0) puslwoy JMSA _{AQ)is0tABOI
(1)2/40 (1)e/z'9 *y29], 1eo1dQ apojy 23utlg
[ ()4/40 (De/z°9 (1)2/1°9 "ADY 403, [8913d0-011SN0dY
i (1)2/40 (2)e/2'9 (1)z/1°9 Riuodeam O3
(DL/dn (2)e/z°9 (1)z/1°9 Kdojouyoa], a13d0 oNod[q
(1)2/40 (1)e/2°9 auoydoapAy 1eanndo $901A9(Q [Bo11do
(1)2d¢9
()or/dn (2)£/2°9 )%/ 1°9 sAg anosay a1y pajuswdny Jose]
(1)ede9 walsAg Buneao
(ror/4n (1)¢/2°9 ()E/1°9 18o13dQ uiB1iQ payeaduo)
(y/1°9 UoI18D1J1SSBID
(1)e/2°9 (/g dys Josuag-IIINK
(D)zde"9 (1)e/2°9 (Dv/1°9 HITd jo suoneolddy ajing
(DHy/1°9
(1)¢d€"9 (1)g/2°9 (DI/1°9 slosuag ABly susld (8004 HI
(1)zde-9 ()g/z°9 Kvddy W] J0] uonjoalay Jenniy
(1)zd€°9 (2)e/2°9 (D¥/1°9 0UR[[I2AING [B21108], DIWSA (Y1) paasdjug
(1yor/4dn (2)8/2°9 JoyBuluIni(] Jase’] ajqupuadxy
(2)1/4n
(n)o1/4n (2)£/2°9 A3orouyoa], Jepey Jase]
qoa], 9[2Z0N
(1)otr/4n (1)e/2°9 98paM oluosiadAH ‘ADPY
(not/4a (1)e/z’s 4358 4@ P38Vl 0304d
IEE]
(1or/dn (1)¢/2°9 JasB7] [BD1WAYD pasing
(1)o1/dn (1g/2°9 SJ3SBT UON23[T d3dJ
(nor/4n (1e/z°9 S19S87 91838 dIUO[AT
(e)r/dn JusWwdoleAaq
(1)or/dn (£)€/2°9 Jase uaaan-anlg SJ9SB]
SABIIY
(2)z/z9 pamo], Joj sa[qe) [8213d0
(1)ZdE"9 T/2°9 (De/1°9 Kdoouijod], Od
(2)ede"9 $)e/2°9 3LV _Joj Anigede) 15aL O (04) sondo J9q14
yos], s8] MS
1VOLIW | OJLVV MaN “YoB Ldd Dd.LV gLV $3SB], 1UIND Agorouyoay, 29
dRLAY ADO0TONHOIL LSIL AAVN 'S °M]

25




L AR

@)t/dn SpOoWNINI/Yd3]L WVS Baly
(/19 AL Woo7 1sitdigq UOISIA9]3,
JUON 13[o1A8 [N
WwalsAg
(ne/z9 |oJBag PAUUBWIUL APV
(1)p/1°9 Buissadoid a3ew] $901A9(] (8O dQ
@w/dn
_(nede9 (£)e/2°9 @u/da | (1a/1'9 uodsaym %28V Yl
_{(1)zde 9 (2)e/2'8 1De/1°9 Re1dsiq » sJouuBdg |l "ADY (1) Paasajul
(Dr/dn s0d&n) Jose] Sury dofaaaQg slase]
.anm
_(1)zde’) (2)2/7°9 LW Jaq1g 313uig patsiun
(1)zdg°9 (€)z/2°9 {(v/1°8 So1AOIAY
(2)2d¢°9 /29 ButJolIlo | 80UBUIJ0JIag Buideag
RTEEY EEEN MS
TVOLANW JLVV M3N YoBI Lda Dd.LV 4Ly SYSBY JuadInD A3ojouyo3y, ¢*9
%1049 AD0TONHOAL 1S4L AAVN 'S °Nn

ADOTONHOEL SOILAO O¥LDITH




)

S[BII3IB]Y dIWBIA) MAN
Jo uoryeoriddy Jaonpsued],

s1d22u0)) uol}BIpBY
® JOONPSUBL], PADUBADY

J0SSa001g [eudlS
O11SNODY *APY J3MO4 MO

TVOLIN

JLVV

EEEY
MaN

159,
‘YO8

L4d

OdiLV

MS
CRA S

SYSBL juUdLIND

K3oouyddy 1°9

I%1LQY¥ ADOTONHOAL LSAL AAVN °S ‘N

ADOTONHO3L J1LSNODV




juowdofanaq
1do0lajuf/1udisuBd], 213SN0dY

SWaIsAg durdusy
oyog JBUOS d1JIB2WBIBY]

3dURB[[12AING
BasJapu) Joj udlsag Josuasg

ABJJYy SNOWOUOINY PIJUBADY

sanbruyoa], juswainsevapy
puUB SpJBPUB)S JBUOS

Relly 2anjiady apiM pue adaey

(p/1°9 JDUB[[IaAING 8011081 DWSN
(1)2/1°9 S30Ua10g UOI}ONpSuUBI]
Suiwiog
weag JBUOS UOTIN[OSAY
1H 40} sSgDD djenyeag
(Mw/1'9 ~ ABotouyoay,
(Wi/r9 | (Uz/1'9 Jsuog uoljiuyag ysiy
Yoo, ‘1S9, MS
TVOLAN JLVV MON “UoBi L4d DdLY JLY SYSBL juddny A3orouyady, 29

4R1Ld¥ AD0TONHOIL LSHL AAVN 'S °N

AD0TONHDAL J1LSA0IV




B S s o St e e e et

WBL30dg

JBUOS 30BJING PIDUBADY

1d

*ApY Joj juawdolaaaQg JBUOG
weidodg

*A3( 398dwf MOT DOTdVH
Jeuog

uonda1a(d SANDY SULIBWqNS
WaIsA§ VVM/D0TdVH

1S3, vag

uonRIIUNUWI WO JIISNODY
walsAg

(DI/1°9 (089§ PAUUBUIU[) PIDUBAPY
Jaousyuyg

® Ja[[adus)) aul'] aandepy
tWa3sAS JBuoS asmg/Ja1ddog
waisAS duidaamsaulpy
O113uBB[y /013SN00 Y /aJdnssadd
Jeuog Aunjunyauriy audoqdiys
(Di/19 a1qeioldeq ATpided MSV
‘YoaL RECNA MS
TVOLINW JLVV MIN ‘YyoBN U (o DdLV Ly S8, Wwadny K3orouyoay, £°9

IRLAY XD0TONHIOIL LSIL XAVN 'S°N N

29

ADOTONHIIL J1LSA00V




TECHNOLOGY ASSESSMENT APPENDIX

Systems Technology

Component Technology

Transmission Electromagnetic Technology
Computer Technology

Electro-Optic Technology

Acoustie Technology
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A, SYSTEMS TECHNOLOGY

Systems is a broad category covering many technologies. The major area of
application or major technology employed was used to break out and group the systems.
These groups are:

Navigation Machinery
Undersea Weapons Test

Signal Processing Multiplex
Avionics Architecture

Summary of impact on Test Technology:
5-7 YEARS

Missile systems will have little or no preflight testing due to safety requirements and
limited-facility constraints. Built-in tests (BIT) that are comprehensive enough to
monitor all critical parameters are urgently needed for these and future missile systems.

Alignment requirements will press technology into such possibilities as
computer-aided interactive techniques.

Several programs offer opportunities for test technology program integration partie-
ularly for ORMS,

Target simulation to enable test and alignment in repair facility will become quite
complex to meet the needs of sophisticated new target seekers.

7-10 YEARS
Several systems-level Test Technology Programs will be maturing in this time frame.

Voice-stimulated-and-controlled electronics will present some unique test problems,
such as range of voice operation measurements.

New machinery control and automation concepts will be introduced, which puts a
definite requirement on machinery test technology.

Increased emphasis on system interfaces and multiplex busses will require systems-
level testability and distributed-bus BIT.

Both undersea weapons and missiles are going to require BIT monitoring capability.
10-15 YEARS
Real-time signal processing will be the heart of most systems. ATE can not handle

most real-time problems today and may require the support of good BIT concepts to do it
in this time frame.
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B, COMPONENT TECHNOLOGY

Component technology involves most major technologies. This category was selected
because the broad range of applicability of most components would cause a lot of
duplication if identified in each technology.

Summary of impact on test technology:
5-7 YEARS

Most of the components for this time frame have become part of systems in
development and are not visible to this level of investigation. Lightweight hydraulics for
VSTOL will require test techniques that can predict failure. Solid state power controllers
require power BIT technologies.

7-10 YEARS

Assorted new technology batteries will be entering the Fleet in every application
imaginable. A broad range of battery test technologies will be required for safe, accurate
and adequate Fleet support.

Complex components such as flat panel displays, very high speed ICs, systems on a
chip, analog/digital ICs and new chemistry ICs will require considerable emphasis on BIT
and testability technologies at the integrated circuit level.

High-temperature and high-current components will operate in hostile environments.
BIT technology that can function reliably in these environments is essential if the
operational performance is to be monitored.

Machinery test technology will be helped by oil~in-water technology and challenged
by new propulsion technologies.

10-15 YEARS

Electronic components will have achieved a couple orders of magnitude greater
complexity per integrated circuit. The system on a chip will be widespread, and single
printed circuit boards may house all of the aircraft's electronies. Creative test
technologies will be essential to the viability of this econcept.

Highly sensitive solid state detectors will require new stimulus, measurement, and
calibration capabilities. Tracking accuracies, alignment requirements, and target sensi-
tivities, such as would be required to track and destroy small high-speed missiles, far
exceed todays capabilities. The lasers, beam energy, and electromagnetic pulse weapons
used with these systems will involve test problems that are not even envisioned today.
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C, TRANSMISSION ELECTROMAGNETIC TECHNOLOGY

Transmission Electromagnetic Technology development is a broad-based area cover-
ing the expanding frequency spectrum of systems which transmit and receive signals. The
systems under development have been categorized under the headings of Radio Frequency,
Microwave, Electronic Warfare, Antennas, and components. Systems range from the
stated electronic warfare, through radar, communication, signal detection, command
control nets, target classification, and the antennas and components development for
these systems. Major areas of R&D fall into microwave (MW) and millimeter meter wave
(MMW), radar beamforming and data processing, covert systems, high-speed solid state
integrated circuit components, and high-power microwave devices.

5-7 YEARS - 6.3 TASKS

o Radio Frequency: R&D tasks include high-{requency (HF) broad-based improvements
for task force communications, anti~jam communication systems, and HF source detection
systems. The potential test problems are in the areas of simulating signal returns to aid
in complete system readiness testing and including built-in test and monitoring
capabilities.

o Microwave: The major tasks involve development of receivers which are broadband
and detect and analyze received signals, (EW, warning, and signal location receivers). The
receivers and systems employing same are in the latter stages of development, so an
end-to-end systems test should be devised. This would, in all probability, involve a
remote signal simulator comprehensive enough to exercise all the funetions of the
operational receivers.

o EW: There are no EW tasks in the 6.3 area with major T2 implications other than the
problems described in MW above.

o Components: A test problem is anticipated in monitoring and qualitatively testing
the operation of solid state MW and MMW devices which are being incorporated into new
signal processing and analyzing portions of a variety of potential operational systems.
TQese include high- and low-power active and passive components. Another concern for
T is the requirement to monitor remote operational cesium time standards.

o Antennas: There are no near-term antenna T2 problems.

7-10 YEARS - 6.2 TECHNOLOGY

o Radio Frequency (RF): A number of broadband "state of the art" HF communications
components and systems are being developed for line-of-sight (LOS) covert ship-to-ship
communications. Another area of concern is spread-spectrum covert communication
systems and battiefield remote enemy detection sensors. Monitoring operation of the
sensors and the net under operational conditions poses a difficult and unique test problem.
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o Microwave: Microwave and millimeter wave technology has many varied 6.2
develoment projects. Subsets of MW projects could be solid state devices, surveillance
systems, both passive and active, target classification systems, communication systems,
signal processing and control methodology, and both system and component test and
reliability improvement technology. Major test problems to a great extent depend on
results of the projects. Some apparent problems will be incorporation of BIT for
operational monitoring and failure detection of systems and components, simulation of
signals to be processed in systems for purposes of end-to-end test, and methods to
determine proper operation of broadband covert communication systems.

o Electronic Warfare (EW): Major emphasis in the EW area is in signal processing. Test
requirements will be to devise reliable low-cost signal synthesizers to simulate EW inputs
for on line system functional testing.

o Components: A myriad of components with varied functions, frequencies, power
levels, and construction are under development. Examples are SAWs, MW ICs, filters,
busses, tuners, amplifiers, high power tubes/TWTs/magnetrons, switches, transmitters,
receivers and signal processors. All of these components and devices should have parallel
efforts to include BIT.

o Antennas: There is only one 6.2 antenna project, and it directly benefits end-to-end
on-line system test of transmitting or receiving systems by developing near-field antenna
sensitivity and pattern tests in the field.

16-15 YEARS (6.1) TECHNOLOGY

o Radio Freguency (RF): There are two 6.1 tasks in RF. One task develops a system to
measure ecommunication operation under varying ionospheric conditions, which could aid
system monitoring by predicting comm net operation. The second project is a
spread-spectrum TV Data Link, which could require spread-spectrum signal synthesizers
as well as the failure-detection and component-monitoring BIT.

0  Microwave: One task only, and it is a sea surface condition sensor using radar. Only
known requirement would be signal synthesizer to stimulate the system for calibration and
test.

o Electronic Warfare: Techniques for high-power jamming systems are being
developed. Test requirements are safe test and monitoring of the high-power and wide
band components.

o Components: VHSIC, new solid state devices MMW devices, optical devices, and
high-power components will be made available from the 6.1 projects currently funded. As
the research is transitioning into 6.2 work, the test methodology requirements must be
determined and funded as part of each 6.2 effort.

o Antennas: There are several low-cost efforts underway, but it is premature to
predict test problems and solutions.
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D, COMPUTER TECHNOLOGY

Computers are not a Navy stand-alone technology since they are, typically, part of a
weapons system. There is, however, a growing emphasis on shipboard computers for
management and administrative functions such as personnel and logisties. Also, with the
advent of distributed processors and sophisticated software that replace electronic
functions, computer applications are expanding. Thus, the role of the ecomputer and
software is becoming very important to systems testability.

5-7 YEARS %‘

A period of upgraded hardware technology and increased software complexity will i
offer the opportunity to gain in systems-level testability. Taking advantage of this {
opportunity will require immediate action to encourage ongoing programs to consider b 4
testability in their designs. i 1

7-10 YEARS

The Logistics system will begin to use computers more extensively. A data link
between ATE and Logistics can reduce maintenance manpower by automating
maintenance data reporting and replacement parts requests. This would be a valuable
step towards the paperless ship.

Major systems integration through new computer applications offers possibilities to
implement the Operational Readiness Monitoring System (ORMS).

Extensive application of distributed microprocessors creates a driving need to
enhance subsystem testability through these microprocessors.

10-15 YEARS

Real-time high-frequency signal processors in new weapons systems will require
dynamic test capabilities not available today. BIT may provide the only adequate test of
these systems.

FRECEDING PAGE MLANK-NOT FILMED
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E, ELECTRO-OPTICS TECHNOLOGY

In the table, electro-optics (EO) technology development efforts are divided into six
subtechnologies for analysis. These subtechnologies are:

Fiber Optics Lasers

Infrared Optical Devices

Ultraviolet Television
Summary of impact on Test Technology: L
5-7 YEARS

Some programs in electro-optics are being conducted to solve test problems in other
areas. These efforts will require calibration technologies.

The complexity of the new technologies being introduced in this time frame
necessitates a thorough testability analysis of each. It might be too late to impact design,
but the Fleet's upcoming test problems might still be lessened. Only one program has
written into its plan that consideration will be given to automatic calibration and test.
Another program identifies fault-tolerant design as a goal.

Testability analysis tools are required to facilitate the review of maturing new
designs.

7-10 YEARS

Lasers are going to present a formidable test problem in the future. It may be
necessary to develop a BIT capability to determine operability without actually operating
the laser. Lasers operating as radars and landing guidance system will require a test
technology similar to that developed for radar systems.

The EO systems, IR through television, will use complex image processing and
enhancement techriques. Devices such as optical integrated circuits will require a new
automated test technology. Real time processing will exceed our current ATE
capabilities. '

Electro-opties will be employed in roles previously reserved for the human eye and
far exceed human capabilities. Test technology will have to produce an assortment of
simulators and sophisticated measurement tools, e.g., automated image analyzers, to
match these systems.

Calibration technology development requirements will be driven by the new test
technologies. For example the new Fluorescence Analyzer employing lasers and fiber
opties will provide new calibration problems.
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10-15 YEARS

More new technologies, such as acoustic optics, will be employed in EO systems.
This technology will enable sonar to be converted into images. Thus test technology
might have to address the problem of simulating the ocean bottom (clutter), hundreds of
feet of seawater (sensitivity), and targets (resolution) to test these systems on shore.

Calibration will be a continually growing effort to stay abreast of these technologies.
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F, ACOUSTIC TECHNOLOGY

Acoustic technology development within the Navy is mostly in the area of sonar.
There is considerable work in acoustic-to-video translation, but these tasks were
identified in the electro-optics technologies.

Summary of impact on Test Technology:
5-7 YEARS

An emphasis on active and passive towed or stand-alone sonar systems has created a
definite requirement for built-in tests (BIT). A form of telemetry BIT would be
particularly suited to the unmanned sonar systems.

Target simulation will be a problem with testing sonar ranging systems. These sonars
will involve computers in complex real-time signal processing, which might press current
ATE capabilities.

Acoustic communication and acoustic doppler will present some unique problems for
laboratory type of tests. Methods of simulating water and distance need be developed.

7-10 YEARS

The test technologies for sonar must advance to provide the greater accuracy and
sensitivity measurement capabilities for these future systems.

Unique materials will be employed as sonar transducers and sensors. Charge coupled
devices will also be used to achieve high-resolution beamforming sonar. Methods for
measuring acoustic beam quality and alignment will be required.

10-15 years

Test technologies will be required to match the effects of the following new
technologies will have on sonar capabilities,

Analog Low-Pass Transversal Filters
Ferrofluid Liquid Dielectric Transducers
Optical Transducers

Ceramic Transducers
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